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[»*« 2 ] immiRmm&m.m&mmm-cib x 
m i mt<ofmim. 

c «^ 3 ] imm®.mm&» a f d * juj- ^ r s<t io 

[8il5fcS 4 ] S#£J3lif*©^(>£Jil#JS»M?3U?I 8 
ft. 9ft. 10ft. Jfcttl lft7DS-C*-2>iS*^l~ 

;U. ;l/^-^AX«a3r*>-5i«^l~4fa48©«S(^r 

..^~5fa*S©ffiSW?*. 
t ftsas 7 ] t:^ *x*£tt#s 7i"J frJkm 20 

sot** i - 6 tmonwim. 

'" [IS*S 8 ] t-;i^fi£f*#T * ;u®x* t=-;HS 
s^trc $> snacg i ~ 7 t eig©fif is^ra. 

intm i o ] x->\smms&&fr?i*HC'j>ii <±t> 
i osiEtttges^wrs i><D-cs>zn&m i ~~ 9fass 

in>m 1 1 ] sjott-stes^TJU^-^s. *it 
s. r s ^«XB3?«ti4i' 'J ^s-c* 5W#js i o en 30 

©ffiSfcfrft. 

[000 1] 
[0002] 

m*<Dtm] 'jv>?m&nfH-m> f^msmoM 40 

^fc^iu*i*{k^»*H»6Si, mr#sj&8ft. 9ft, 
10ft. *fc«i ii!OT**itiiC4fe«<t-r 

it. Matyjaszewski6. J- Am. Che 

m. Soc. 1995. 117. 5614. Macro 50 
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molecules 1995. 28. 7901. Sc 
ience 1 99 6. 2 72, 86 6. *&<,>«S a 
wa m o t o 6. Macromolecules 19 
9 5. 28. 1 72 1 £#ffS> . 

[0003] Lfrbtz&t). m^mb^^tDvm^-csk 
[0004] xmsmtat. m^Wy^^ij^m-^-cn 

JtWOfc (ttRHM 1 - 1 93307). 
[0005] 

&m&&s.<&#twm&m&±tb®mZ'< . greets 
mtL-c£.?zc xmatcommzmm 

[0006] 

[0 0 0 7 ] *%8J«. M«t^5Rlfi9i*^S14© 

[ 0 0 0 8 ] f-;U^m^^ o 

[0009 ] g/c. t-Jl/Sl^ft*l^rt 

[0010] 

it. Wx.it. Matyjaszewski6. i?-t— i~ 
;u ■ • T^'J*> • drj^^yfif^- (J. A 
m. Chem. Soc. ) 1 99 5f. 1 1 7#. 56 
1 41. v^a^&u + ju— JUX (Ma c r omo 1 e c 
ules) 1995 2 81. 790 11, 1f-l'x> 
^(Science) 1 996f. 2 72t, 866 
H. W0 9 6/3 0 4 2 l^fB. W0 9 7/1 824 
1^'2M. WO98/0 148 O^ffi. W09 8/4 
04 15ffii, *5l>«Sawamotof>. v^a 
tU + a-^X (Macromolecules) 19 



3 

9 5#. 2 8#. 172 11, f#§fl¥9 - 2 0 8 6 1 6 

man, 1 1 1 mvMUEtmi eti 

t -r^ncm^mb =? v> *> nm-sicn >r §*arr £. 

[0 0 1 1 ] C©il^S67^*JUfi-&-C«. W«»b 

^ji/^^k^gj-^. ^>^.»MiM:^By>£W-rs{t 
^Si) . **w*^By><t*ji>*x;i,{t£^#gi§it& 

C.H,.-CH,X. C.H.-C (H) (X) CH,. C 5 
H.-C (X) (CH.) . 

(fcftfU ±©<b^s;tp. C.H,«7x-;i/S. x«£ 

JR. H3R. £/ctt3^3ft) 

R J -C (H) (X) -CO,R\ R 3 -C (CH,) 
(X) -CO,R\ R J -C (H) (X) -C (O) 
R\ R'-C (CH,) (X) -C (O) R\ 

,. (at*, r 3 . Rnj*jfiM^*fc«^3t£Su~2 o©r 

;U*;US. T'J-^S. *fcH77Jl'*;H, XlilS 
Jfl. g/c«3?5fl) 
"R'-C.H,- SO,X 
(±IE©SS:«:*JCvr . R 3 «?K^iF*fc»^» 1 
~2 OCT-M^S. T'J-^S. gfcteT^JU*^ 
£. Xtt&S!i. ^g. *fct*H$JR) «»**tf&*iS. 

[0012] wt^By^tl&xw^aywt^-M^x 
y*;u«^*ff5ciKJ:»). -«« ( 1 ) KJjkTm* 

-C (R 1 ) (R J ) (X) (1) 
(5£*. R^O'R'tttr-^^e^-v-Wx^u^^F 

) 

stmt t t>tcw.&£EiteL*3:i,>&m<DS&mzmitm 
tcme<Dfmai«. mis<D3&&?mc-ti&i ( 1 > 

JUS. t KB* X**^S. TS^S. 75 F 

[0013] TJuy-->us=&wrswa^By><fc!Bj4 
orttireestir. (2) «c^-r«tis* 

R'R'C (X) -R'-R'-C (R') =CH, (2) 
(5*M». R'«7kJg. £tcitjt?J\>m. R\ R'tt* 
a. bJsRISe l -2 o© l «©7;u*jug, r« 

-JUS, Sffcrar^u+rt/. *fc»ffcii&K:tet,>-ctB2fc 
ill£Lfc4>©. R»t$. -c (O) o- (x^-t-ju 



(3) #§3 2 0 0 1 - 3 2 3 0 1 5 

4 

S) . -C (O) - (^H) . ttcito-. m-. p 
-7xxu>», R»«:S83^r. S/c«^»l~2 
0 © 2 ffi©WtSS-C 1 «W±©x-^jHS^*^"CC» 

EJ£gR\ R'OJWWHil/Tt*. **. * 

[0 0 14] HBK (2) rinSftS. TJU^xjUS* 
io «r**«^ny><b«w>*#«iLrtt. 

XCH.C (O) O (CH,) ,CH=CH,. 
H,CC (H) (X) C (O) O (CH,) .CH = C 
H,. 

(H,C) ,C (X) C (O) O (CH,) »CH=C 
H,. 

CH,CH,C (H) (X) C (O) O (CH,) „CH = 
CH,. 

[0015] 

Utll 



20 




X 

(±IB©SSCK*JC>r. Xiti&m. H3R. g/cteS-*; 
m. nB0~2O©g|i) 

XCH.C (O) O (CH,) „0 (CH,) .CH = C 
H,. 

H,CC (H) (X) C (O) O (CH,) „0 (CH,) 
30 .CH = CH,. 

(H.C) ,C (X) C (O) O (CH,) „0 (CH,) . 
CH = CH,. 

CH.CH.C (H) (X) C (O) O (CH,) .O (C 
H.) ,CH = CH,. 

[0 0 16] 

Ut2] 

a 

40 ^^r"C0 2 (CH 2 ) n O-(CH 2 ) (li CH=CH 2 

3R, n(il-2 0(Dm mttO-2 0©S») 

o. m. p-XCH,-C f H t - (CH,) „-CH=C 

H,. 

o, m. p-CH 3 C (H) (X) -C.H«- (CH,) 
„-CH = CH 2 , 

o. m. p-CH 3 CH l C (H) (X) -C.H«- (C 
H.) n -CH=CH 2 , 



C4) 
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JR. n«0~2 0©fg&) : 
o. m. p-XCH.-C.H,- (CH,) „-0- (C 
H,).-CH = CH„ o. m. p-CH,C (H) 
(X) -C.H,- (CH.).-O- (CH,).-CH = 
CH,. 

o, m. p-CH.CH.C (H) (X) -C.H,- (C 
H.) „-0- (CH,) .CH=CH,. 

(ifsosscjcfcc^r. xizt&m. mm. ztcitav 

m. nttl~2 0©g$t mB0-2 0©Sa) 

o, m, p-XCH.-C.H.-O- (CH,)„-CH 10 

= CH„ 

o. m. p-CH,C (H) (X) -C,H,-0- (C 
H,)„-CH = CH,, 

o, m. p-CH,CH,C (H) (X) -C.H,-0-* 

H,C=C (R') -R'-C (R*) 
(St*. R\ R\ R\ R». X«±f3«ClHD. R 

-c <o> o- (x^^s) . -c 

(O) - . Ztcte. o-. m-. p-7x- 

R' «S:&*S£ . £ fcteSim®. 1 ~ 2 0 © 2 ffl© W®2 

( i ffltt±©x-^-;i/|^£#A,-ei,>rfe&ifO -c*s 
slice t-jugtfte^u-cteD-. /Nay>fbr VMtVrc " 
>*££#r§1£fb<*ft-c(,>-5>©-r. R l0 £i,-cc (O) o 

(O) OS. C (O) S. ^x-U^Sidijiftt/^ 

cooi7] -ma. < 3 ) ©fb^«j*jw*wtc«^-r* 30 

CH, =CHCH 2 X. 
CH,=C (CH,) CH,X. 

CH,=CHC (H) (X) CH,. CH, = C (CH,) 
C (H) (X) CH,. 

CH,=CHC (X) (CH,) CH, = CHC (H) 
(X) C,H,. 

CH, =CHC (H) (X) CH (CH,)„ * 
R'R'C (X) -R'-R'-C (H) 



: (CH,) „-CH = CH,. 

(-bieo&sctcfcoT. x«tg^. mm. $/c«3^ 

55. n«0~2 0©g&) 

o. m, p-XCH.-C.H.-O- (CH,) .-O- 
(CH.) .-CH = CH,. 

o. m. p-CH,C (H) (X) -C.H<-0- (C 
H,) „-0- (CH,) .-CH = CH,. 
o. m. p-CH,CH,C (H) (X) -C.H.-0- 
(CH.).-O- (CH,) .-CH=CH,. 

(±fE©&5£«c*$(,>-c. xitium. mm. ttcita-y 

m. ntil ~2 0©S£tt mB0-2 0©SS() 
-&5£ (3) V?ik2tiZ<t£®ifimtfiitiZ. 



(X) -R ,0 -R' (3) 

5KCH, = CHC (H) (X) C.H.. CH, = CHC 
(H) (X) CH.C.H,. 
CH, = CHCH,C (H) (X) -CO 
CH,=CH (CH,) ,C 
CH,=CH (CH,) ,C 
= CH (CH,) ,C 
= CHCH,C (H) 
= CH (CH,) ,C 
= CH (CH,) ,C 



20 



CH, 
CH, 
CH, 
CH, 



R. 

(H) (X) -CO,R. 
(H) (X) -CO,R. 
(H) (X) -CO.R. 
(X) -C.H,. 
(H) (X) -C.H,. 
(H) (X) -C.H,. 

(±fa©-&5£K*j<,»r. xamm. mm. */c«a^ 

m. R«pe^^tl~2 0<DTJl>*J\>m. 7>)-)im. 7 

[ooi8] 7)^~)^m^mr^a-y>it^}^~ 

o -. m-, p-CH, = CH- (CH,)„-C.H 4 - 
SO,X. 

o-. m-. p-CH, = CH- (CH,)„-0-C.H 

,-so,x, 

(±ia©^tc*ji^r. xiz&m. mm. */c«3^ 
m. ntJ0~2 o©si&) srras. 
[0019] ±iB5?<si4i";^s^wrswts^ay> 
fttotu-cafttemmztx-r. mx«- ass; (4) 

<R') CH,- [S i (R 11 ) ... (Y) „ 



0].-Si (R 1J ) (Y) . (4) 
(&tp. R 5 . R\ R 7 . R*. R'. X«±IB{C|HD. 
R". R l, «. ^m4>^»l~2 0©T^*JUS. 

ry-;us. t-7;u*;us. tMt (R" ),SiO- 

(R' tt«^l~2 0©lffi©^ft*3RiSr*oT. 

3<!©R' «|bj— -c*-?-c&j:< . ^^c^r^r^ck 
c>) -CT^sn-s h ';*;u^^^ci^->s?r^o. R 11 it 
fcijR^A^fiJWi^a-r-Si*. 

#BS14S£*0, Y#2<I«±??irrS££*n£te|l. 
— r*ottJ:< . s&-o-ci>-c a$J0, 1. 50 



*/c{i2^-r 0 

a + mb ^ 1-C* 



2. *fctt3£. bttO. 1. 

m[J0-19©®Kt?W. tctcL. 

-jksc ( 4 ) <Dit£®ZMm)tc war s * h\t . 

XCH,C (O) O (CH,) ,S i (OCH,) ,. CH, 
C (H) (X) C (O) O (CH,) „S i (OC 
H,) ,. (CH,) ,C (X) C (O) O (CH,) ,S i 

(OCH.) XCH.C (O) O (CH,) „ S i (C 
H,) (OCH,) ,. CH,C (H) (X) C (O) O 

(CH.).Si (CH,) (OCH,),. (CH,),C 



(5) 
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8 



(X) C (O) O (CH,) „S i (CH,) (OCH,) 



(±fB<DSS«C*3li-C. X«&3R. HSR. a-^sR. n« 
0~2 0©SBB:. ) 

XCH.C (O) O (CH,) „0 (CH,) .S i (OC 
H,) ,. H,CC (H) (X) C (O) O (CH,) „0 
(CH,).Si (OCH,),. <H,C),C(X)C 
(O) O (CH,) .O (CH,) .S i (OCH,) ,. C 
H,CH,C (H) (X) C (O) O (CH,) .O (CH 
,) .S i (OCH,) XCH.C (O) O (CH,) . 10 
0(CH,).Si (CH,) (OCH,),. H,CC 
(H) (X)C (O) 0(CH,).0 (CH,).-Si 
(CH,) (OCH,),. (H,C) ,C (X) C (O) 
0{CH,)»0 (CH.).-Si (CH,) (OCH,) 
,. CH,CH,C (H) (X) C (O) O (CH,) .0 
(CH,) „-S i (CH,) (OCH,) ,. 

(±i2©s^;(c*ji^r. xcflesft. HSR. a-^sR. nt* 

l~2 0©Sg&. m,;t0~2 0©H£6:) 
, o. m. p-XCH.-C.H, - (CH.).Si (OC 
H,) ,. o. m. p-CH,C (H) (X) -CH,- 20 

(CH,),Si (OCH,),. o, m. p-CH,CH, 
C (H) (X) -C.H,- (CH,) ,S i (OC 
H,) ,. o. m. p-XCH.-CH,- (CH,) ,S 

i (OCH,) ,. o, m. p-CH,C (H) (X) - * 

<R") ,.. (Y).Si- [OS i ( R 11 ) 
R') -R'-C (R 6 ) (X) -R^-R 7 

(S*. R\ R'. R\ R'. R". R l \ R 12 . a, 
b. m. X. Ytt±SE(C|BJi;) 
C© J: 5 tt<t*«**»WK«^ri tt h «. 

(CH, 0),SiCH,CH,C (H) (X) C.H„ 30 

(CH.O), (CH,) SiCH.CH.C (H) (X) 
CH,. (CH,0) , S i (CH,) ,C (H) (X) - 
CO,R. (CH,0) , (CH,) S i (CH,) ,C 

(H) (X) -CO, R. (CH,0),Si (CH,) , 
C (H) (X) -CO,R. (CH,0), (CH,) Si 

(CH,),C(H) (X) -CO,R. (CH,0),S 

i(CH,),C(H) (X) -CO.R. (CH.O) , 

(CH,) S i (CH.) ,C (H) (X) -CO.R. 

(CH,0) ,S i (CH,) ,C (H) (X) -CO 
,R. (CH,0), (CH,) Si (CH,),C (H) 40 

(X) -CCR. (CH,0),Si (CH,),C 

(H) (X) -CH,. (CH.O), (CH.) Si 

(CH,) ,C (H) (X) -CH, 

(CH,) 4 C (H) (X) -CH, 
H,) Si (CH,) ,C (H) (X) 

(±iscos^«:fct,^r. xaiajR 
5R. m*m.mn\-2 o©tju*;u® 

[0 02 2] ±ISt FD+->^S4^ffl^ay>[k 



*C,H,- (CH,) ,S i. (OCH,) ,. o. m. p-C 
H,CH,C (H) (X) -CH,- (CH,) ,S i (O 
CH,),. o. m. p-XCH.-CH, - (CH,), 
-0-(CH,),Si (OCH,),. o. m. p-CH 
,C (H) (X) -CH,- (CH,) ,-0- (CH,) 
,Si (OCH,),. o. m. p-CH,CH,C(H) 
(X) -CH,- (CH,) ,-0- (CH,) , S i (O 
CH,),. o. m. p -XCH.-C.H.-O- (C 
H,),Si (OCH,),. o, m. p-CH,C (H) 
(X) -CH.-O- (CH,) ,S i (OCH,) ,. 
o. m. p-CH,CH,C (H) (X) -C.H,-0- 
(CH,),-Si (OCH,),. o. m. p-XCH, 
-CH.-O- (CH,) ,-0- (CH,) ,-S i (O 
CH,),. o. m. p-CH,C (H) (X) -C.H, 
-O- (CH,) .-O- (CH,) ,S i (OCH,) ,. 
o. m. p-CH,CH,C (H) (X) -C.H,-0- 
(CH,) ,-0- (CH,) ,S i (OCH,) ,. 
(±f2©SSCCC*Jt»r. X«iS3R. MM. 3Sfc«3-5 

[0020] jLizsm&is'jfrmzm-rzmi&^at'y 
(MjjiLTtt s -mix. (5) •emztizM&zm 

[0 02 1 ] 



(CH,0) ,S i 
(CH,0) , (C 
-CH,. 



-„ (Y) J .-CH.-C (H) ( 
(5) 

5£3tt-r. Tie©<fc5fc&©#s#J*;*ft-5. 
HO- (CH,) .-OC (O) C (H) (R) (X) 
(±IB©£5£ictel>-t. Xtt&SR. *sR. ttc&av 

m. MX7kmm*$tcixmm&. 1 ~2 o©tju*^s. 

T'J-;US. 7 n« 1-2 0©g&) ±SB 

r s sm*&omw> oyMbt, * ft.it ^ a V > ft* 
A,*-)iit£yit it «^cfisssn-r. Tie© & 5 n 

H,N- (CH,) „-OC (O) C (H) (R) (X) 

(±is©s^fc*jt»r. Ximm. HJR. s/twa? 
jr. Mzfrmm+ztc&mmm 1 ~2 o©r;u*^s. 

>itZfr*-Mt&&£ or»#(CRB3£34rr. TIE© 

[0 02 3] 
Ut3] 

g 

[> — (CH 2 ) n — o- 



(±fa©&5Wc:fei,>-c. xtt&sR. hjr. stcizav 




(6) mm 2 0 0 1 - 3 2 3 0 1 5 

9 10 

* % Rit^ma^iMtetMSSL i -2 ootju^us, c 0 0 2 5 ] 

ru-n^S. T^u*;uS. n«i^2 0cDSSS) C<t5 ] 

ttwvj&mm* 1 a^ak: 2 o«±wr as**** 

[0024] 
[ft4] 

o.m*- X CHz-C^-CHz X ( 1 - 1 ) 

CH 3 CH 3 10 
o,m,p- X CH C 6 H 4 -CH X < I - 2 ) 

CHa CH 3 

(wp- X C C 6 H 4 -C X < I - 3 ) 

CH3 CH3 

H H 

I I 
X C (CH2) n -C X (1—4) 

COgR C0 2 R 
• CH3 CH 3 

X— <j (CH2) n -(j5 X ( i - 5 ) 

CO2R C0 2 R 

H H " 
I I 
X C <CH2) n -C X ( i - 6 ) 

COR COR 

CH3 CH 3 

I I 
X C (CHdn-C X ( i - 7 ) 

con cor 

30 

X CH 2 — c— CH2 X (I . B) 

o 

X— CH— C — CH — X 

T II I (1-9) 
CH 3 O CH3 

CH 3 CH^ 

X— C C — C— X (1-10) 

I II I 11 ; 

CH 3 O CH 3 
CsHs C6H5 
X— CH— (CHdn-CH— X ( I - I 1 ) 40 



(7) 
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o o 

X— CH 2 -C-0— (CH^nO— C-CH 2 -X 



(1-12) 



CH 5 0 O CH, 

X — CH-C-O— (CHJnO— C— CH — X 



(t -1 3) 



CH 3 O O CH, 
I 3 II II I 
X— C C-O— (CHJnO— C— C X 



I 

CH 3 



I 

CH 3 



( i - l 4) 



X CHo C C CHp X 
2 II II 

o o 

CH 3 CH 3 

X— CH— C — C — CH — X 
II II 
O O 

CH3 CH 3 

x— c — c — c — C X 

I II II I 

CH 3 O O CH3 



( t - 1 5) 



(1-16) 



(i - 1 7) 



amp- X — CH 2 -C-0-C 6 H 4 -0— C-CH 2 -X (1 ~ 1 8) 

CH 3 O O CH 3 

»w X — CH-C-0-C 6 H 4 -0-C-CH— X < > - 1 •> 

CHa O O CH 3 
I II I I 
ojn.fr- X — C— C-O-CsHa— O— C— C X (1-20) 

CH 3 CH 3 



ojn^r- X S0 2 -C 6 H 4 -S0 2 — X 



(1-2 1) 



[0026] m^mmt urm>5ft«a*&ii«Kt£ 
(Dm. 1 mom. 2ffico;u^^^A > zmomx^m 40 

#*IA> 0 lf©Wfc^llf«ft»«:««t446H, 
*ffc»-JH* JUfcS*-*, 3*{fcSl-» % s/TXbar— 

m^zms. fimm&znti>2>tc#>tc2, 2- -trey 

y;U35L<«-£<OB3Mk 1. 1 0-7xt>FP'J> 
y^juhy* ( 2 -r s yx^jb) r s >Wjt^ 



^A(DFyxF'J7 x^;U*x:7 ^ (RuCl 

, (pph J ) J ) burnt Lx?mx$>z> 0 

<Df J* h V 7x^X7 >ii{£ ( F e C 1 2 (PP 
h 3 ) 2 ) , 2m<D~v J T)\'<DVX V U 7x^X7 -y 
>i§f* (N iC 1, (PPh,) ,) , Stf* 29<D~v 
tr)l><DVZ h 'jW^7^ >tg* (NiBr, (P 

bu,) ,) t>. fmtLx$mx$>z>. 

[0 0 2 7 ] ccom^fcte^xm^htizv^fr^y 

8-ter t (^£>T£ y;Ui£-n — ^> 



13 

9S»k (y^)T^ , ;^-n — **2^k (J 2) T 
9 y jUJS/^O'MrS/Jk (^^) T£y;H8-n-^ 

l ))\sWL-2 -x^-;l/^+->;l/, (^^) T ^ y Jl/|8 
y^.;k *) y^Kf^k (-**)7*yrt> 

*) r*y;i^-2 h^>x^;k <y #) r*y 
j^-3-^h+^;k 7*y;u&-2- 
bFP^x^k (^^)r^y^-2-tFp+ 10 

x^;k r- <^^^ y n^;u^+->^n hy^ 

;k T^yjl/^2 - h y 7;l/tn^f;l/Xf 

;k 7^y;H2-^-7^^ox^;l/Xf 
;k T^y>rUK2 -A*-7;l/tDi^-2 - 

. A-7;i/tP^f;i/x^k (^^) 7^yji/®2-^ 
-7Wox^jk r^y^^^-^iU^n^ 20 

^;k V)imis'*-7)i'*ns : ? L >i'J?* 

*;k (^#) T^y;uK2 -^-^;u^n^^i/-2 - 

-^i^a-^^ux^k <^^) r^y;u^2-^ 
-^ktu^^ux^k r^y^2-^^- 

t/7-;X^l/> 4 trx;Uh;Ux>, 

U>^y7- ; A*-7WDXf — 

7;^P7'at , i/>, :7 Wbfc^xy^^cD^^^r 30 
bx;l/-ty7- ; trx;Uh yy trx;U h 

'jxh^>>7>f^>f^ftxj^y7- ; & 

x^f^a^7;W^xxf;l/ ; -7-7;^. 
(D^> r rji/^Ji/x^^;i/R^T;u^>'i/x^'r;i' ; -ru 
$ F, ^^;l7U^ 5 F % x^7i/>f ^ h\ ^Df 
il/7i/^ ^ h\ yf;l/7i/^{ ^ F\ ^>;b7U^$ 
F, t^mu^F, Kf'VJl^U-f 5 F. Xf7 
y;bvU>T$h\ 7xX^7L/>f $ F, isZU^^ri/Jl 
7L/^ F*DvU-f ^ F^/7- ; 7^ y czx h y 40 
;k y^^yoxh y^<ox h y;u«$Wtfx;i/^^r 
; r^y;i/T s F, y£^y;ur^ Ff€>7$ F 

x;k tV<<y>g^x;k $IfKt'x;b, MK^x 
j|/f(DbrxjUXfJl/S;xfl/>, 7'Ofl/>lf<07 
Jk5r>ffi ; :/*^x>, ^ v:7*u>^<2ft&^x>3i ; 
i£{bfc'x;k igfb^x. tttffcT'JJk 7^1/7^ 

oym&Wfrh. ^fu^^^f^^) r^y so 
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^E^^7-^suc\ jcDSfSKtt* r^y;u 
ixxrJ^/7-^ £ ^ y Jb^xxr^yv- 
1$K#*b<tt7*y;uKxx^;u*yv--c 

*<DBSB, Ch6<O»*Ul»*^v-3&5fiiJt"C4 0% 
U£) 7^y^Kitt, 7^y;l^:fcJ:tf/*&C> 

[0 028] m&mxxt* immvt>*ife~c$>z>^ s 

OcRI^^nr. WL«, ^>-fe'>, h;Ux>^cr)^{b7K 
gt^&Jg ; 5/xf;l/x-fJk f h7t FP77k ^ 
7x^l/X-fJk 7xy-Jk ^h+^>f>? 
<Dx-^;b3yg& ; it4L*^U>. ^pp*^a v 
p-c>-fe*>i?<D^oy>>ffc^b*^as«E ; thz h>. 

y?EL/*S—fr % n ;k tert-7' 

^;UT^^-^<DT;U3-;l/^?g^ ; T-fe hx h y 
;k ^PttxF'J;k -(>yxhy;Hf(DxFij;« 
««;.iffllx^k Si7'^;i/f(Dxxf;^M;x 
^U>27-#*- F, 7 , pfU>^^-hfW- 
#*-F3Riffl«:N. N-^WWA7 5 F, N. 
N-^^7-feF7S K*©7S F»«fflt«#9&tf6 

n*. cnett 2«eU:*»fflLrfe 

[0029] KSitStltc^ifi. m&te. 0-2 0 0 4 C 

(DSH-ctf ^cim, w^L/<«. ^a-i5o°c 

[0 03 0] *^CDtrx;U^S^(*(D^S^, T 
^ x-> h > ^ P7 [• ^ 7 7 ^ --CI 

1. 7WTt*0, J:0»*U<ttl. 6«T-C#>0, 
3 6CC»SL<«1. 5«Tt*l «{c»*Ktt 
1. 4kTFrS>rK S4>H 1 SL<«1. 3OTt*5 9 
*«qBr©GPca»JS«:*5C^r«. MS, ^Sbtliur 
^ppWA^ffli,^ »JS»*';^^v>y^7A«: 

[0 03 1] ^B^CDbx^S^ft^^^fSB 
«FCC»JIS»&t^ s , 5 00-1, 0 0 0. 0 0 0OS5H 
WS(y<, 1 0 0 0-1 0 0. 0 0 07&^6CC»^L 



(9) 



15 



[0032] £ict£fftts& urfcmcciResnai.* 

[003 3] *HW{C*JWSTiU^r-;UStilKEW3n 

-flsss (6) -c^sn-5fe©r*sc<t^ws 

H,C = C (R 1J ) - (6) 20 
R 13 «**X«s^& 1-20 ©W«Sft^ 

"T. ) 

-«SC (6) (Cbl>?. R 1J tt*5£X«^J!4i!tl~20 
©*r«Sr*S. &5RSU~2 0©W«S£ L/C 

-[Si (R 11 ) (Y) .O] ,-S i 
{SCtfJ. R", R l, «, l>-rnfcK*»l ~2 0©7>U 

*;ug. ^^6-2 o©r S£gt»7~2 o 

©T-7^*JUS. (R' ),SiO- (R* 

JR»l~2 0©m©^t*3RSr*or. 3<I©R' 

{iiHj— -c*-5-c^j:< . s<c-3-ct,>T &<n>) t^sn 30 

«er>rt»rtj:(,>. YtwciasjtBflipK^jwtta*^ 
u Y#2<i«±^£r£<t#ftft6w:i5j— rAorfe 

«fc<. g&oT^TfcJ:!,*. a«0, 1. 2. £fciJ3 
ft. Sfc. b«0. 1. $fc«2ft^T. m«0~19 

[0 03 7] SnTk^JSttSi LT«. fcixK, *Jf?JS 
■T-. T^3*->S. T^Jl/^-+->S. fhlrisjt—b 40 
g. 7 5/1, 7 5 FS, 7 5/ ^^1, 

[0038] »n7K»«ttS^*®!»«. i m<o* 4 %.m 

T«C l~3ra©ffifflrl££--r3C£#s-C#. (a + X 
b ) « 1 ~ 5 <1©KH;W£ 0 t». tJU7k#&S1£g-S>*i£ 
«#a5»ttS"JJHIttJ«C2ffl«±li^r4»^K{3:. ft 50 
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fBMZti1H,>tfi. B&i&l ~2 0©TJU+;US. e^SSSSc 
6~2 0©TV-^S. £t3g&7~2 0©77M,*.>l,g 

##gu<. A^flfjtc«iyT©«fc^^s*^7n$ns. 

- (CH.J.-CH,, -CH (CH,) - (CH,),- 
CH„ -CH (CH.CH.) - (CH,) „-CH,. - 
CH (CH,CH,)„ -C (CH,), - (CH,),- 
CH„ -C (CH,) (CH,CH,) - (CH,) „-C 
H 3 . -C.H,. -C.H, (CH,). -C.H, (C 
H,) ,. - (CH,) „-C.H,. - (CH,) „-C.H, 
(CH,) . - (CH,) „-CH, (CH,) , 
( n « 0 «±©WC. &&(D&3t&mm* 2 0 WT) 

cheort-ca, r 11 tLx\z*m%j&jt : f-)\>mifi&'o 
[0034] sew:, mmitstim^ z-Km&s 

[0 03 5] T;U^-^S£fi£&©£lft©*S^&5$ 
tt. «f{CES3 IS** x*f;U|S 

[0036] *^©^tsgtt-> y ;ug<t itft -flas 

(7) : 

( R 1 ' ) (Y) . (7) 

y >\,m*w,m-fz> r Amm&-\t 1 miu-k-c&zw. ~> 

tt. 2 0<l«T-C*-5C<!:W*L/^ o <!: < (C. -«« 
(8) 

-S i ( R 11 ) ,.. (Y) . (8) 
(St*. R". Y. attmrlBil^Do ) 

[0 03 9] *mW<D tx;U^S^ftiS<bS#-C^-5, 

wttcc^csttiewft^^saswjaiiB^Ji*^:* < <tn 

6)t4?). SlDttWfigS©^^ < t i> 1 ll«^lft©*4S 

[0040] rmm.t »^gp^*^s©^-c* o . © 
[o 0 4 i ] mm?(ki!gimmtuxteT)i<=.~o^. -?9 . 



(10) 
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4>©#*S. «*.OHBKB£*:»ffcv 
tf*isV& ; ; ■ 7 just-, r^s- 

^A->v^r-h ;fgttr;i/S^ ;BH$e±. r§fcfefi±^ 

[0042] -T hCCtt^*«££fiSfl*J*Saa» 

[0043] -wnt*jm\t, ma&> mm&. #a io 
zawt*-f*.!:L-ctt. «tte±*BWfflibt:»6ns 

4. #-7U??XBS304F. *-7*U-^^X#6 
7." t)-rf\sv i>X#8 0 ((.i-rtife^^^SH) ft 

[0044] TU-5-9A->y*--F£«:W» 

©W^©— ^#r;i'3-3AK:g|£;*nfc&©-e. 8 20 

"±. WV>±*WiD6*VC<,>4. C©<£-C4>. ^fiS© 
TJU5--7A-> y h «tt^Mm4>^c€P < 

f 7 0 0 5/ y -x (ttnft&M) &ns#. 

[0 04 5 ] Fn*;HM hSft^BJtiTJU 5 
a. vy+^^Aos^^cBWtwatftffflWWserarr 

<,»4. ^f n i UTB* 3 - 7 - F 5 0 0 i"J - X, * 
a-7-F 1 000 U>r*lfcBWWfc*«> fcATsWJttf 30 

[0 046] ±ifflMiai©5 *J. r£tts£R.tt&gffi&« 
[0 047] ±E»««H*»a"Cffllir 6 2 «£Lt*» 

-®{C^EE-C0-C~2 0 0'C. S?SL<«^a-l 

8 o*c-ctf ^<o*s«ti>. ^mmoymmmit. e- 
jwft*£#i 0 oassptcs*oro. l-sooaagp 

wffifflr*S*s. gjmt£J»ftffi^6MWff*S«:«:0. 50 
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5-10 mfigfl©ffiffl-C* 6. 

coo48] m.mmtm^wy.\tm^wmm<DmwMf& 
J:*«a*MWcJo*.T. §§©il£5. fflWjgcofijfflft 

[0049] S^Xtt££tt^&gt**tl(C&Jft3tt 

[0050] a*. R«n«cj:5mH«m«jR^9tt9 

[005 1 ] 

(sum 1 ) t*» ;i/3eg tr - Jtasa^ifrpwsgff 

jl^'gfc.fctfJgjmFtS*© 1 0 LCtA7^77X3 

CC. CuBr (42. Og, 0. 953mol) £f±i£ 

#. JxSL&^ftzmmm&Ltc. r-fe h- f »/*• (5 5 

9mL> £2)11*. *-Ol^*i*>7 0*C"C4 5fM9&L> 
tc. ZtlUCTi? ( 1 • OOkgr). 2. 5 

-y7*0-t7J i t>Kyi^l' (17 5s. 0. 488 
mo 1 ) . ^>^^^;Uyx^U> b 'J7 5> ( 4 . 0 
OmL, 19. 2mmol) ( C*l«B* h V 7 5 
■T) £J0x. SJ6*M*&Ufc. 7 0*Ct)IiSffU5;*s 

6. &j&mta&6 0ft®.frHTi>v}\<m-7*)\' (4. o 

Okg) 4 1 9 0#*{*TaS«KKC»Tlyfc. T*»J* 

tt^^i/©«rrjft*«: h yrs> (4. oomL. i 

9. 2mmo 1 ) ZmiJOLK.. ?I#«S#7 0*C-C6 0^5- 
Jjn^Smg. 1. 7-*>jr!?l>(l. 4 4L. 9. 
75mol). h'J75> (20. 5mL. 0. 097 
4mol)^Il. S6K7 0*C-C2 1 0#flnifitfS# 
*^C7fc. 

[0052] Sl&zl^cai^^^EESSU. ^*tr 

m3zmm£& (a^<* c 1 ] > [ 1 3 « 

1 4 0 0 0. a^WMSt* 1 . 34T*0. fi^f* 1 » 
^/cO (c^A?n/c^©T;u-7--Ji'S©^! ; & 1 HN 
MR^WtCiO^/iiiC^. 2. 5<ir*-5ifc. 
(^©W2 ) 7^»-;U5fra^-;U^a^ft©B r^g 
£^ 

Sfj&fifll 1 rff e»tifcfi^(* [ 1 ] ( 1 0 g ) . £.§.#B! 
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*}<) (0. 57g) £SJ&S3l«C{±ii*. N. N > 
F (lOmL, TDMACj <tt,^ 0 ) 

£&jjn o ri^fiMT, l o o -cr 4 B#fii!fln&®# u 
fc. DMAC4MT. »«BES£U 

h^i>?:})nx./£i 0 bj&#*«jji!u igm&igffiTzc 

iCCfctJIURgfcSSEftOS^tt (g^ffc [2] ) «9 
fc. 

^fe . 

SSj»0iJ 1 T»6nfcl^» [ 1 ] (300g), ftM* 10 
'J (6. 6 8 g ) *SJJ^S«Cftji*. DMAC (3 0 

o m l) zmna o-cgm&mi&T. loo-cts msm 

[ 3 ] ) £tWc. 

[0053] sjsfh i ~3 ■cmm^titcm^ [13- 
[ 3 ] teat urai 1 cc^®asn^ffl^r?ts{*tf o 
fc. 

(mmm 1 ) gaaraKc «t ■*> ^^^mm^omm *2o 
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■m£#[l] (5. 0 g) £HUx> ( 1 5mL) CCjg 

S146± (0. 50g;*'l/t>7-^V2, 
*^ft^ (**) S3) 100W1 ttmjMttS 

£S*T -5 C t (C«£ «) £x;l^fi£ffc£?#;fc. '#6ftfc 

o^x-T^fgLfc. I CPll^I (WiPST-}-') 
T A ^->XfAX (ft) UHP-4500) 
#S?1»<D3£??^fi£SK0fc. ISSSr^K^Ufc,, 
(HJS^2-1 8) %#frlCCi: ■£ b-xjt/^a^<pffl^ 

wm\ bmwm^^m^w 1 1 3 x«s^& 

[ 3 ] *ffiSJ-r -5 C i tC«t 0 S£<*£f# fc. 1 t 

(imw 1 ) s^<* [ 1 3 <picm&?zm&zmmM 1 

<tt«W2 > ££f* [ 2 ] #fc:g§?rr*SB«*^&&01 1 

[0054] 

[«1] 





warn 


tt» (58130 


astta± 


#U*>7-*V2 

(*a<k* (ft) ») 


■tt 


CA 1 2 O s • 9 S i O, • H 2 0) 


*a-f7-K7 0 0>'J-X (SN. SL. PEL) 
flftlDYfc* (ft) W 


BStt 


^Kit* -f « - KflST if * •> ■> A 


5X»7*7P-1G (*»fc* (ft) » 


■tt 


A 1 (OH) ,• XH,0 


+ 3-9-K200 (1M4fc» (ft) H) 


"Ptt 


(MgO) 


+ 3-^1 5 0 (wort* (ft) S) 




CMg 6 A 1 2 (OH) ,«C0 3 • 4H a O) 


+ 3— "7— K 5 0 0 i/'J — X (PL. SH) 

(tfiWDrt;* (ft) S) 


«se 


Mft.7Alt.1O1.il 


+ 3 -9_K2 0 00 (ttflUfc* (ft) «) 


tasta 





»* (ffljtwa (») m 






A-i 1 (ttSfc* (ft) »> 





[005 5] 



[«2] 
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era 


tQUHRB 




as 


mm 










ux 




•c 


hr 


ppo 


i 


cn 




1 0 


3. 0 


1 0 0 


» 


1 4 0 


2 




#U3r>7-*1f2 


2 0 


3. 0 


1 00 


1 


96 


3 


a** en 


rfU*>7-;«2 


4 0 


3. 0 


1 0 0 


1 


3 1 


4 


■«* cn 


#W*>7-*V2 


1 0 0 


3. 0 


10 0 


1 


0. 2 1 


S 


cn 


+3-9-K70OSN 


1 0 


3. 0 


1 0 0 


1 


1 1 0 


6 


ma* cn 


♦3-9-H700SL 


1 0 


3. 0 


10 0 


1 


1 0 0 


7 


■a* cn 


*3-7-l«7O0 PEL 


1 0 


3. 0 


1 0 0 


1 


4 6 


8 


■a* cn 


G 


1 0 


3. 0 


1 00 


1 


2 2 


9 


cn 


+3-7-K200 


1 0 


3. 0 


1 0 0 


1 


2 2 


10 


cn 


+ 3-77^1 5 0 


1 0 


3. 0 


1 00 




1 1 


11 


a** cn 


*3-7- H5 0 0 PL 


1 0 


3. 0 


1 0 0 




1 . 5 


12 


cn 


+3-9-K2000 


1 0 


3. 0 


1 00 




1 1 


IS 


■a* cn 


A-l 1/*3-9-K700SL 


5/5 


3. 0 


1 0 0 




89 


14 


■a* cn 


*3-9-K500PL/5X^9-f7P-1 G 


5/5 


3. 0 


1 0 0 




4. 0 


15 


■MM' J 


♦3-9-K5 Op 5^3-7-^7 0 OS L 


1/1 


0. 5 


1 0 0 




7 5 


16 


[31 


sre*t 


1 0 


3. 0 


1 0 0 




2. 5 


IT 


■a* [3] 


+ 3-9-M00SH 


1 


0. 5 


1 0 0 




4 0 


18 


■** C33 


*q-9-K500SH/* 3 -7-K7flOSt 


5/5 


1 . 0 


1 0 0 


3 


a, 4 


ifctftfli 


aa* ci ] 












19 0 




fld* [21 












1 9 0 



[0056] -20* 4. n^^trnx^mnrnw^Mmm^m 



7P> b^-is<Dlgt$ 

F 43015 CA04 

43100 AA02P AA03P AB02P AB03P 
AB04P AB07P AB08P AC03P 
AC04P AC24P AQ6P AC27P 
AD03P AC04P AG05P AC08P 
AJ02P A309P AK32P AL03P 
AL04P AL08P AM02P AM15P 
AM43P AP16P AS02P AS03P 
BA03P BA04P BAUP BA15P 
BA29P BA76P BA77P BB10P 
BB11P BC43P BC54P CA01 
FA03 FA08 GA22 



